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SOFTWARE TOOLS FOR SOFTWARE MAINTENANCE

/

Software maintenance continues to be among the most critical issues
facing all software development organizations. Developers are facing
increasing demands for new software applications while at the same time
having to devote sizable resources to maitaining existing applications.

.. It seems that software development organizations will reach steady-state
when all available resources are devoted to .cftcc maintenance. Increas-
ing the productivity of software developers and increasing the quality of
"*qtems produced is certainly a high priority in developmenb organizations;
|, wever, software maintenance productivity seema to be -t least as important
but not as eagerly addressed.

Software maintenance has been reported as containing 70-80% of tie total
software life cycle costs IFCTi'] In the federal government software
maintenance is reported to cost an estimated $5 billion ,FC .]c In a
summary of 75 major companies, 53% of the total software related activities
is in maintenance. In a survey conducted by IBM, over 80% of data process-
ing resources are allocated to maintenance. Even a small increase in
productivity in software maintenance will have a dramatic impact on overall
data processing costs. i- ,

There has been much written about software development workbenches,
computer aided software engineering, etc. but most of these fail to address
the unique needs of maintenance programmers.

The most important impediment to maintaining software is understanding what
the existing rof.ware does. This is difficult because the maintenance
programmer is usually forced to use the code itself as the best dncumenta-
tion of the program. The requirements documents, design documents, comments
in the code, etc. are often not kept up-to-date and programmers cannot use
this documentation with confidence.

As part of an effort by AIRMICS to explore maintenance problem areas in
order to specify an integrated set of tools that should be included in a
Maintenance Work Station, a survey of software maintenance tools was con-
ducted by AIRMICS in conjunction with a similar effort by the
Purdue/University of Florida Software Engineering Research Center.

There are a considerable number of software maintenance support tools
available, however, there are relatively few (maybe none?) sets of
integrated maintenance tools.

The tools reported on in this survey are categorized by operating
environment and by 13 different maintenance support functions, by 10 differ-ent languages supported, and by the source of information.



The tools in both the SERC and AIRMICS surveys, Appendices A and B,
respectively, are listed in alphabetical order by product name.

Several software tools can be employed to make systems umore maintainable.
These tools provide avtomated documentation in a standard format, revers
engineering tools to work backwards toward the original requirements, cde
reformatters to make code easier to read and logic easier to follow, code
restructurers to optimally reorganize source code making it more structured
and modular, data-name standardizers to provide for consistent data re-
ferences in the source code, and many tools for managers to use in the
centrol of maintenance activities.

A possible grouping of such tools would be:

I. Change Justificatioi ( as opposed to redesign):

a. cost-benefit analysis tool

b. cost estimating tool

c. requirements specification tool

2. Management tools:

a. automated progress and status reporting tool

b. configuration management tool

c. project budgeting, planning, scheduling, and control tool

3. Aids to understanding existing system:

a. data tracking and cross referencing tool

b. documentation tool

c. source code analyzer

4. Tools for testing changes:

a. editor that predicts impact of changes by working with ata
tracking tool



b. test file generator

c. executive or job control language generator (emulating production)

d. test coverage monitor tool

e. source and file compare tool

5. Tools for use in preventive maintenance

a. data name standardization tool

b. code restructuring tool

c. code reformatter tool

d. configuration management tool to maintain sets of tests for next
change

e. metrics analyzer tool to measure effectiveness of maintenance Lroup

6. Translation tool for use in preparing aystems to run in more than one
environment.

To consolidate/provide a concise view of these tools appropriate to ISEC
we have provided below a listing by function supported of these tools that
are useful with the COBOL and IBM environments. Additional information
about the tools listed below can be found in the appendices. Tools are
included for IBM Job Control Language (JCL) and those selected for the GSA
Programmers Workbench are noted "(PWB)."

3
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Code Analyzer ToolsI
---------- ----------------------------

Environment ILanguage IProduct Name IAppI

ICustom Fitted INone Spec IACT Bi
-------------------- ---------------------------------- I-
None Specified IHigh Level Battleuiap B3

I-------------------- ------------------------------------
IBM Main hVS,DOSI VS Cobol III COBOL Structuring Facility IA I
I and OS I I I I

--------------- I---------I------------------------------
IIBM Main MVSwTSOI Cobol IFastbol IA
I and VMwCMS II I

--------------- I---------I------------------------------
I IBM OS/VS I Cobol IInspector lBI
-------------- I---------I ----------------------------- I-
IIBM Main DOSwVSEI Cobol ILogimhain tA
I MYS and OS III I

-------------- I----------I ------------------------------ I-
INone Specified I Cobol I MAP I1B1
--------------- I---------- I------------------------------- I--- I
IIBM Main OS, MVSI Cobol I Pathvu I A
-1 ----------- I--------- I------------------------------- I-I-

IIBM Main KYS, ICobol IPM/SS tA
OSwTSOIII

-------------------------------------- ------------ I-
1None Specified I Cobol/JCL I PSA/PSL IlBt
---------- ---------- --------------------------------------
IIBM Main ICobol IRETROFIT I B
I-------------------- ----------------------------------- I
INone Specified ICobol IReverse Engineering I AI
-------------------- ------------------------------------ I--
IIBM Main ICobol ISAGE Maintenance Programming Systemi A I
--------------------------------------------------------- I --- I
I IBM Main DOS,KVSI Cobol IScan/Cobol IA I
I OS and VM I jI I
I ------------- I---------I-----------------------------I --- I
I IBM Main DOS,KVSI Cobol Isuperstructure I A I

I OS and VM I I
- ------------- I---------I---- ----------------------------- I-
IIBM Main OS ICobol ISYDOC IA
-------------------- ------------------------------------
IIBM Main I(VS ICobol IVia/Insight (PWB) IAI
----------- -----------------------------------------------
IIBM Main OS Iany parti- IVSearch IA

I I tioned d.s.I

Table 1

(Code Analyzer Tools
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I Cr0s9 Reference ToolsI
----------------------------------------------------------- I

I Environment ILanguage IProduct Name IApp

IBM OS ICobol IAUTOREFA
--------- I------------------------------------- I-I
IIBM Main laWS, OSI Cobol I yblos - Source Documentation Sys. I A I

I DOS and VH I I
--------------- I---------I---------------------------- ---- l

I IBM Main KVS,DOSI None Spec I CA-Optimizer I A I
I VM and VSl I II I

I-------------- I--------------------------- ------- I--
IIBM Main DOS, OsI Any ICICS-OFLU IA
-------------- I---------I-----------------------------

I Any v/ANSI Coboll Cobol I COBXREF JA
I--7---------------- --------------------------------------- 1
IMain ICobol ICoPaek IA
-------- ---------------------------------------------- I-

I IBM Main DOS, OSI Cobol I Crossmacs IA
I -------------- I----------I --------------------------------
I IBM Main OS,MVS1 I Cobol I DCD 11 (PWB) IA

I and DOS I I
---------------------------------------------------------
IIBM Main DOS IAny IDossier Browse IA
----------------------------------------------------------
IIBM Main DOS INone Spec IDossier Prove IAI
I-------------------------------------------------------
IIBM Main OS,KVS INone Spec IFaca IA
I-----------------------------------------------------I-
IMain, Mini Cobol IFLOBOL IA
----------------------------------------------------- I-

I IBN Main DOS, OSI None Spec I Help IA I
--------------- I---------- I------------------------------- I--- I
IIBM Main MVS, OSI None Spec I Illustrate IA

I H Vand VSl I I I
--------------- I-----------------------------------------
IIBM Main MVS, 051 JCL IJCL Check IA

I VM and VS1 III I
---------------- I---------------------------------------I-
IIBM Main DOS, 051 JCL IJCL Flow Documentation System I A I
------------- I------------ I-------------------------------I --- I
IIBM Main DOS, OSI JCL I JCL Xref I A
--------------- I----------I ------------------------------
IIBM Main MVS, ICobol ILogiChain IA

I DOSwVSE, OSII

Table continued on next page

Table 2

Cross Reference Troois



Cros. Reference Tools (continued)

£nvironment Language I Product Name [App

None Specified Cobol I MAP 3
-------------... I - -I 
IBM Main OS any parti- OSXref A

tioned
data set

--------- ----------------------------------------- I-
IBM Main MVS, Cobol PM/SS A

I-------------------------------------------------------I-
None Specified Cobol/JCL PSA/PSL B

I --------- --------------------------- I-- I
IBM Main DOS,MVSI Any/w/IDHS Quality Assurance Tool KiL A
--------------- 1------------------------------------
IBM Main )OS, OSI None Spec I Quikjob IA
----------- I--------- I--- --------------------------.

I IBM Main I Cobol* SAGE Maintenance Programming SystemI A I
---------------- - - -------------------------------- I

I IBM Main DOS,MVSI Cobol Scan/Cobol I AI
I OS and V I I I
I ------------- I-------------------------------------------- I--I
1 IBM Main DOSMVSI Cobol SMU Series I B

---- ---------------- I----------- ------------------------------------ -----
IBM Main VM, MVS1 Cobol I SofTool Programming Environment I A I
-------------- I-----------I-------------------------------I--
IBM Main HVS, OSI None Spec I Software Cross Check I A I

WV and VSI I I I I
---------- --------- ------------------------------------ i----- 
IBM Main OS Cobol SYDOC A

------------------ - --.------------------ --------- I---,
IBM Main MVS I Cobol I Via/Insight (PWB) A I

I--- ---- I --------- I----------------------------- --- I
IBM Main OS any parti- VSearch IAI

tioned !
data seL I

I------------------------------------------------------I-
IBM Main OS JCL VXRef A

Cr:o', Reference Tools (continued)

I)



I Documentation Aid Tools I
.. . .. . .. . .I

I Environment ! Language I Product Name A\pp I

I Custom Fitted I None Spec I ACT iII
I ----------------- ------------ ----I ------------------- ----
I IBM Main MVS I Cobol I Automatic Documentation Facility A I; . ...............-- ; .......... I - .......................- - .. . . . . I-- -- I -

I Pont Specified I High Level I Battlemap B I
- ------- - I ------- I - ------------------ ---- I
IBM Main MVS, OSI Cobol I Byblos - Source Documentation Sys. A I

DOS and VM I I
- - -.---------I--- --------------------

IIB Main OS, DOS Cobol I CA-Optimizer I A I
... . ----------- I---------------------- I --
15M Main OS Cobol I Cobol - Warnier Genexator I A I
1- ------- ----------- I ---------------------------
I Muin Cobol I CoPack A
I------------- -------- ---------------------- --
I IBM Main Cobol DataTEC IBi

I---------------------------------------------------

IB Main OSMVS, ICobol IDCD II (PWB) I A I
and DOS I I

----------- ------------------------------------------ I---- **no
IBM Main MVS, I Cobol Diagraphics For Data Processing I A

I OSwTSO II
------------- I--------- -------------------------- I---- ,
Any w ANSI Coboll Cobol Doc-F IA,
--------- ------- ------------------------------------ ---- l

I IBM Main DOS Any Dossier Browse I A
----------- ------------ ------------------------------------ ,
IBM Main DOS None Spec Dossier Prove I A
---------- ----------------------------------------------- I-
I IBM Main MVSwTSOI Cobol I Fastbol IA

VHwCMS I II
I------------------------------ ------------------------ I-
I Main, Mini Cobol FLOBOL I A
i------------ ------------ ----------------------------------
I IBM Main DOS, OS[ None Spec I Help I A
S------------- I---------- I----------------------- -------I-
I IBM Main VII, VMS! Cobol I Interface Documentor I A
I-------- --------------------- ------------------------- I-

IBM Main MVS, OS JCL JCL Check IAI
VM and VSl I

Table continued on next page

Tab 1e 3

Docunentat ion Aid Tools



Documentation Aid Tools (conLinued) I

Environment Language I Product Name i App II UnNUEmMUUEmmM [WUUUUUU ImRmmmm MUEUUEUUUUUUUmmflbUUUMmbUEUEUUWUUUU I~mU.

I1M Main DOS, OS1 JCL I JCL Flow Documentation System I A I
-------------- I---------- I------------------------------ -----
IBM Main DOS, OS ICL I JCL Xref AJ
------------------------------------------------------ I-
IM Main MVS, Cobol LogiChain A I

DOSVSE, OS I
-------- ---------------------------------------------I-
IS Main OS any parti- OSXref AI

tioned I
data set I

------------------------------------------------------ I-
IBM Main OS. MVSI Cobol Pathvu A I
-------------------------------------------- ---- I
IBM Main MVS, Cobol PM/SS A I

OSwTSO I
- ------------------- -------------------------- I

I No4 ipecified Cobol/JCL PSA/PSL I 1
------------------------------- ------------------------ I-
IIBM Main DOS, OS! None Spoc I Quikjob I AI

----------- ------------ I ----------------------------- I--
IBM Main OS Cobol I RECFLOW I Ai
------------------ ------------------------------------
IBM Main MYS, VMh Cobol Recoder iA
-------- .I --------------------------------------- I-
IBM Main DOS, VM Any IRes-Q iA
----------- ------------ ----------------------------------- I-
None Specified Cobol I Reverse Engineering A
------------------------------------------------------- I-
IB Main DOSMVSI Cobol Scan/Cobol AI

OS and VI
----------- ------------ ------------------------------------
IBM Main DOS,MVSI Cobol SHU Series B
--------- I---------I-----------------------------I-
IBM Main VM, MVSI Cobol SofTool Programming Environment IA

--------- I------------------------------------------------~ -
IBM Main DOS, OSI Cobol Source Program and JCL Documentor A
--------------- I ------------------------------------ I-
IB ain DOS,MVSI Cobol Superstructure IAI
r andVM I I

-1------- - --------------.-------------------- --- -I
IBM Main OS I Cobol SYDOC IA

Table continued on next page
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Documentation Aid Tools (continued) I

Envirunment I Language Product Name App I

I iBM wain OS any parti- VSearch A
It ioned
I data set

'-------- ------- ------------- I--I---
i IBM Hain OS JCL VXRef A
------------------------------------------ r--------------I-

IB Hain OS, DtJI Cobol I Wizard Compare A
----- ------- I ----------- I ..---------------------------.--

i hune Specified I Cobol I XPF IB
muuuzmmsmm, uiam~smmmmuuu aumuumuuu.muumtmmmUmmuuamu3mmmuImuumuuff [ mmmm

l'thll' 3

Ikii Lwwric;It ion Aid Tools (Continlwl)

Execution Monitor/Debug Tools
--------------------------------------------------------

I Environumnt I Language Product Namem App I

IBM Hain OS, HVSI Cobol Aitalyzer (PWB) I '"w
--------------- I--------- --------------------------- I -- I
IBM Main DOS, OSI Cobol CICS Interactive Cobol Debug Systeml A I

VS I I I
---------------- I---------I---------------------- I--------
IBM 3b0,370 wDOSI Cobol I JSA DEBUG - Cobol Debug A I

---------------------- -------------------------- i
IBM Main OS Cobol I Quick Online Debugging System A I

----------------------I -----------------------------------
IBM 360,370,30XXI Any Trace Al

43XX I I
I------------ I---------I------------------------------

I IBM Main HVS/XA I Cobol XPF/Cobol At

Execut ion Mon itor/Dcbug !o S 1 .



DOLe lanipulAtion Tools I

Environment I language Product Name App I

IBM Main DOS, OSI Any CICS - OLFU Al

------------ ------------------------------------------------~
IBM Main Cobol I DataTEC IBI

-------------------------------- ------------------------- I--I
IBM Hait MIVSWTSO1 Cobol Data- Xpert (PWB) B I

---------- I----------- ---nnnn ---------------------------------
IBM TSOWISFP, I Cobol I IMS - Expert B I

IMS/DC, MVS, I
MVS/XA I

----------- ------------ -----------------------------------
IBM Main DOS, OSI Any Machmaster IA

I--------------------------------------------------------
IBM Main MVS, Cobol PM/SS AI

OSvTSO I
------------ ------------ -----------------------------
IBM Main DOS,MVSI Any w IDMS I Quality Asuurance Tool Kit B

VSIwIDMS/R I I
-------- ( ------ --------------------------------- ----- I
IBM Main DOS, 051 None Spec I Quikjob A

-- ----------- I -- - - - - -I- -- - - - - - - - -- - - - - - - -
IBM Main DOS, OSI Cobol I ReadCobol
-------------------- I------------------------------------
None Specified Cobol I Reverse Engineering A

I-------------1-------- -------------------------------- --- I
IBM Main DOS, V1M Any Res-Q A

-------------- I--------------------------------------- ----- I
Any w ANSI Coboll Cobol I SCobol A

----------------- I------------ -------- 7--------------------------- !----- I
IBM Main DOS,MVSI Cobol I SHU Series B
-------------- I -- ----- ------------------------------
IBM Main MVS, 051 None Spec I Software Cross Check I A

VM, and VSl I I I
----------------- I --------------------------- I--- I
IBM Main OS I Any Parti-I VSearch IAI

I Itioned d. s.I I
I == === === ===V=-It== "It-III J m M UJillUU3U U -- = T1
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I uNNNu..u. - H|N~~nnmmNtINN|N| NIiNN~nm||N|I NIn

Data SLandardization Tools

Envir, rrpl t I Language I Product Name I App

SIBM Haiti OS I Cobol I Cobol Structuring Aid (lWB) I A
--------------- I ------- -------------------------------i-- I

i IIN Mar Cobol D DataTEC II
---------- ---------------------- -------

IBM i"Il LuS None Spec I Dossier Prove A I
mmmmmmm----- ft ----------------- aaaa -- I

I IB Haiti (IS, DOSI Cobol I HAwkeye (NWB) I A

.---------------1----.---------- I ------------
1 IBM Hain VS, OS! JCL I JCL Check IA

V And VSI I
----------------------------------- t--------------I-

IBM Main DOS, OSI Any Mutctmaster A
- ------- ------- ------------ -------- I---------------------f-!

I IBM Main HVS I Cobol P1/$S A
I OSVTSO
I ----------------- ------- ----------------ft--------------I----- !
I IBM Hain DOS,MVSI Any w IDHS I Quality Assurance Tool Kit IB

VS~wIDS1R I
.------ ft----------- ------------------------------ I- -
IBM Main DOS, OSI None Spec I Quikjob IA I

------- I - --------- I -----------------------------
IBM Hain DOS, OSI Cobol I ReadCobol IA

--------I --------- I ---------------------------- --
IBM Main lJ0S,MVSI Cobol I SU Series B

------- I---------- --------------------------------- I
IBM Hain VM, MVSI Cobol I SofTool Programming EnvironmenL I A

- ...------ ------------ ----------------------------------
IBM HMain HVS, OSI None Spec I Software Cross Check I A I

V , ,and VSl I II
--------------- I----------I-------------------------------
IBM Main DOS, OS] Cobol Source Program Compare I A I
----------------- I------------------w---------------------I-
I None Specified I None Spec TDGEN I --
I ---------------- I---- t-----I - ------------------------------ I-
I IBM Hain OS I Any Transfixxer B--
------------------- ------------ w----------------------I-
IBM Main OS Any Parti-I VSearch A!

Itioned d. s. I
I------------- I ---------- ------------------------------ I

IBM Main US JCL VXRef AI

1)at a s't: da ri s :a t loll "'1 001 S,
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File Comparsator Tools
--------------------------------------

Environment I Language IProduct Name IAppI
* I UMUWUUUEUEE UuEUWEUUM I .E.UEEUUEUEEEUUUEUUUUUUUEj mamma

IBIM Main OS, DOSI Cobol ICotnparex (PWR) B
-- --------I-----I-------------- -------

*IAny w ANSI Coboll Cobol I Diffs I A
--------- I----- - I --------- I--------- -

IIBM Main MVS, 051 Cobol I Librarian I A

------------- I -------I -------------------I I

IIBM Haiti DOS, 051 None Spec I Qtuikjob I A
---------------I ---------- I----------------------------------
IIBM Haini DOS, VMI Any I Res-Q I A
---------------I ----------- ------------------------------- I--
IIBM Main I Cubol ISAGE Maintenance Programming Systeml A I
--------------- I-------- ------------------------------------

IIBM Main lOS,MVSI Cobol ISMU Series I
-------------- ----------- I----------------------------------
IBmM Main OS IAny Parti-! VSearch IA

I Iii~Moned d. s.1I I
---------- ---------- ---------------------------------------
IIBM Main OS IJCL IVXRef, IA
----------- ------------ ----------------------------------- I-
IIBM Haini OS, DOSI Cobol I Wizard Compare IA I

TIodfle 7
pj1 :1CComrIIJ~1tur lbo s

I Program Management/lihangc Control Tools
--------------------------------------------------------------- I

I Environment ILanguage I Product Name I AppI

I IBM Main VSE, VIII None Spec I CA-Unicenter IBI
I and MVS I II I

---------- ---------- --------------------------------------
IIBM Main INone Spec IChange and Configuration Control I B I
--------I---------- ------------------------------------ ----- I
IIBM Haini MVS INone Spec IChange-Man BI
I-------------------------------------------------------I-

*IIBM Main I None Spec IEndevor B~
-------------------------------------------------------- I-
INone Specified INone Spc Smarts B~
-------- ----------------------------------------------- I-

INone Specified INone SpC. S-TCAT IB

I ~og .ni~LlIig'm*It Chini'Control To I S

12



Reformatter Tools I
----- --- - - - - - - - - - - ---------------------------

Environment I Language I Product Name I App
I uEmmuUUuUu~mm uuU.UmmMainu jUUMUM~nlmmMUUWUUMlMUUlWUMUMEEUUUU umllu

IBM Main Cobol ! ASTEC I
--------------- ----. --... .. . . ---------. P . .---------- I-....

IBM Main DOS None Spec I CA-Converter I A
-------- -------------I--------------------------
IBM 360/70 w OS Cobol Cobol Rezomposition System I A
-- ------------ --------------------- -. I--I-
IBM Main OS Cobol Cobol Structuring Aid I A
-------------------.------- -------------------------- _
IBM Main Cobol CoPack lA
-I ------- ---------- ------ ----- ------------------------ I---- ,
IBM Main OS Cobol Enforce A
-------------.-------- - -------------------------
IBM Main OS, DOSI Cobol ilawkeye (PWB) A
--------------- I---------I------------------------------I-
IBM Main DOS, OSI Any Matchmaster IA

-------------- I-------- I----------------------------
IBM Main DOS, OSI None Spec I Quikjob AI

--------------- I---------I------------------------------- 1- I
IBM Main DOS, VMI Any Res-Q A
---------- ---------------------------------------------- I-
IBM Main MVS, I Cobol PH/SS A

OSwTSO I
-------------------------------------------------------- I-
IBM Main DOS,MVSI Any w IDMS Quality Assurance Tool Kit B

VSIwIDMS/R I
------------I------- --------------------------

IBM Main DOS, OSI None Spec I Quikjob IAI

-------------- I ---------- I-----------------------------I---- ,
IBM Main DOS, OSI Cobol I ReadCobol IAI
--------------- I---------- I------------------------------- I--- I
IBM Main MVS, VMI Cobol Recoder IA

-------------- I------- --------------------------- I----
IBM Main DOS, OSI Cobol Reformat IA
-I-------------- I ---------------------------------- I-
IBM Main DOS, VHI Any Res-Q IA

I--------------------------------------------------------
IBM Main Cobol SAGE Maintenance Prograning Systeml A I
---------- ----------------------------------------------- I-
Any w ANSI Coboll Cobol SCobol IA

-------------- I---------I------------------------------I-
IBM Main DOS,HVSI Cobol SMU Series I I

Table continued on next page

Table 9

Reformatter Tools
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ENMuannmmn UMMUNUUUU a|..........|M...Ku KEKUNE EMNENI

Refornatter Tools (continued)

Environment i Language I Product Name App

I IBM Main DOS,MVSI Cobol I Superstructure A

OS and VM I I
* ~ ~ ------------------------------------------- I

I IBM Main OS I Any Parti-l VSearch A
I Itioned d. s.1
inimmnumauuunmunmjU mnummuuu inMElMMUUUUUUmluUUMUlMUUU UUUUUUUUI uuUl

Re ronnl tter Tools (continued)

Restructurer Tools
I-------------------------------------------------------------- I
I Environment I Language I Product Name I App

I None Specified I High Level 1 Battlemap I
too*- I--------------I ---------- I--------------------------------I-

I IBM Main MVS,DOSI VS Cobol III COBOL Structuring Facility I A
I and OS I I I
I---------------I -----------I ------------------------------- I-
I IBM Main MVS, Cobol PM/SS A

OSvwTSO
.---------- ------------ ------------------------------------ I-
IBM Main MVS, VMI Cobol I Recoder IAI
-------------- I --------- I ------------------------------ I--- I
IBM Main DOS, OS Cobol Reformat Al
------------ I--------------------------------- -- I

IBM Main DOS, VMI Any Res-Q Al

-------------- I---------I--------------------------- ------
IBM Main I Cobol RETROFIT B
------------- I---------I-------------------------------I-
IBM Main OS Cobol Structured Retrofit A

------------- ---------- ------------------------------
IBM Main DOS,'VSI Cobol Superstructure A I

OS and VM I I

*[Table 10

RcstructurCr Tools

14



I Source Code Comparator Tools

I Env~ronment ILanguage I Product Name IAppI

I 'Main OS, DOSI Cobol I CompArex (PWB) B
-I--- ---------- I---------- I-------------------------------
Any w ANSI Coboll Cobol I DifEsIA
--------------- I---------- I-------------------------------
1IBM Main XVS, OSI Cobol I Librarian IA I

VM w CS I I I I
-------------- I----------I ------------------------------
I BM Main HVS, ICobol ILogiChain A

I DOSwVSE, OS Ir
-------- -------------------- ------------------------- I-

I None Specified I Cobol I MAP I B
I ------------- I----------I ------------------------------
I IBM Main DOS, 051 None Spec I QuikjobIA
I -------------- I --------- I ------------------------------
I IBM Main DOS, VMI Any I Res-Q I A
------------------ ------------------------------------
IIBM Main ICobol ISAGE Maintenance Programming Systeal A I
--------------------------------------------------------
IIBM Main MVS, OS! Cobol IS/Compare IA
-------------- I---------I-------------------------------
IIBM Main DOS,MVSI Cobol ISMU Series li
--------------- I---------I-----------------------------
IIBM Main DOS, OSI Cobol I Source Program Compare IAI
I---------I--------- --------------------------------- I---- ,
I IBM Main OS ICobol IText ComparAtor IAI

I-..--------I--------!----- - ----------------------------------
IIBM Main OS, MVSI Cobol Trailblazer IAI

----------- ------------ -------------------------------- I---- !
IIBM Main OS IAny Parti-! VSearch IA

I ~Itioned d. s.1II
-------------- I---------- I-------------------------------I---I
IIBM Main OS, DOSI Cobol I Wizard Compare IAI

Table 11

Source Code Comparator Tool s



IN waIN' enn not 0i a a~n ~ln Os muUUUUUU~nUMiUU~nUUUfmUfiU I mI "g

I Test Case Monitor Toole
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -
IEnvironment I Language P roduct None I AppI

oft"Mmimum mnumw Immmmmin m j aftuemmmme. namU masaI

ICuston Fitted I None Spec IACT i
- - - - - - - - I - - ----- -- - - - - - - - ---- - - - -

*IIBM Main OS, 1)051 Cobol I Advanced Debugging Systam IAI
--------- I ------------------

IBMN Main OS, MYSI Cobol I Analyzer (1W)
- ---------- I--------- I ---- ----------------------

IBM Main OS, 1)051 Cobol I CA-Optimizer I A
------------- I ---------I -----------------------------
IBM Main OS, VM, None Spec IFinal Test IA
I VS and VS1 IjI
- ----------- I--------- - -------------------- ----
IBM Main D0S,MVSI Cobol I SKi) Series BI
------------- I--------- I- --------------------- I----,
IBM Main VM, MYSI Cobol I SofTool Programing Enviroumnt I A
-I ------- ----------------------------------- -------
None Specified INone Spec ITCAT IA
--------------- ------------------------------------
ISM Main VM, MYSI Cobol I Testing Instrusenters I A
--I ------------ ---- -------------------------------
IBM 370, 3OXX, ICobol ITrace IA
I 43XXIII I

I-----------------------------------------------------
IBM Main OS, MYSI Cobol I Trailblazer IA
I VK I I

1*-------------I -------- I ------------------------
IBM MYS, MVS/XA, I Cobol I XPEDITOR A I
I VM/CMS, TSO I I I I
----------------- ------------. ------------------------

INone SpecifiedI Cobol I XPF II
------------ -----------I --------------------------- --
IBM Main HVS/XA ICobol IXPF/Cobol IA

Table 12

Test Case Monitor Tools
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Translator Tools

Environment ILanguage IProduct Name IApp

IBM Main DOS, OSI Any I )atchmaster IAI
--------- ----- - I ---------- - - -- I I

IB lE ain IASK to COB I eAct B
- ------ - ----- --.,- -- ------- ---------

Any v ANSI Coboll Cobol I SCobol tA
I ---------- I-.-------------------------- --- 1

I IBM Main MVS/TSOI Cobol I Transit I 1
I inninuuu~i~uuu "Njmmumu mm mnumnmummmmmiW.m I

Table 13

Translator Tools
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A SURVEY OF SOFTWARE MAINTENANCE TOOLS
THAT ENHANCE PROGRAM UNDERSTANDING

H.B. Hollreek sad S.M. Thebeut
Computtr and Iformation Sciensce Departent

Univesty of For;&
Gainesville, FL 32611

ABSTRA T

This report summarizes the results of a recent survey of commercially avail-
Ale software tools which purport to aid in the tuk o( prolram understanding. The
effort was undertaken in onnection with the SERC "Maintenance Amitant"
Research Project at the Univcrsity of Florida during the summer of 1987, and
resulted in the identification of 116 tools. Most of the tools identified provide
insight into the program structures and operations considered important for pro-
gram comprehension.

1. INTRODUCTION

1.1. Background
In May of this year, the (SERC) "Maintenance Amisteant" project was commmioned to study the
problems of software maintenance and to investigate the concept of bringing together a combinationof loosely integrated tools that could improve the productivity o maintenance programmers and
increase the reliability of modified programs. One area of study has been that of "reverse software
engineering" - the proces of recovering "lost" or otherwise unavailable program requirement& or
design specifictions that can aid in understanding the program and modifying it. Background work
for study in this area included in examination of existing software tools which may aid in the task of
program understanding. This survey is a result o that effort.

1.2. The Problem
"Performing maintenance, first and foremost, requires an understanding of the program - its func-
tional objective, its internal structure, and its operational requirements." With that, Martin and
McClure [1 summarize the relationship between software mairtenance snd program understanding.
Unfortunately, the situation described by Fay and Holmes [2) below is familiar to many.

You've been barraged ith -lI of the/ facts: the original programmers are gone; the few
comments that are in the ct de aren't neceesarily correct (dlhough they might be); and
the emall amount of docutu niation thal extse (if any) is iot neceualy correct or
complete - it hasn't beet ,i'tated for the last who-knows-how-many code updates.

'raditionally, programmers ha:tve iad little automated suppor ii dealing with such situation.s. Pro-
grams have been "analyzed" by trying to mimic computer functions with the aid of listings, palmer
dlips, highlighters, and the ,i:,imtniner's own limited meital capacity for dealing with mww.us of
re*petitive data.
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There now exist, however, tools that can provide users with relevant information on various aspects
of & program (or system) in convenient forms. This report provides an overview of these tools.

1.3. Understanding Programs
As suggested by Brooks [31 and ot.ers, understanding a program is a proces which involves recon-
structing mappings from the programming domain to the problem domain. A prormmer accom.
plishes this by generating a hierarchy of hypotheses about how a program meets & user's needs.
From this perspective, underatanding occurs when & programmer verifies (or adjusts) his hypotheses
based on structures or operations found within the code. The claimes of tools we have identified here
support what Brooks calls "the verification procem" of finding the operations and structures within a
program that satisfy the hypotheses generated.
Another view of program understanding is offered by Letovoky and Soloway 141, and involves what
are called "programming plans." These correspond roughly to Brooks' hypotheses. The understnd-
ing process here is associated with recognizing the plans in the existing code. Unfortunately, plans
can be hard to recogniz" in the code if they are "delocalized," or spread through code that performs
other functions. Many of the surveyed tools can be very useful in solating delocalized plans.

1.4. Scope cf Effort
Our research in reverse engineering is based, in part, on the premise that the only reamnably certain
things a maintenance progi'ammer will have to work with are the latest version of the source pro-
gram in question and the system (hardware and operating system) on which it runs. Consequently,
we have not investigated tools which require the availability of "external" information such as design
specifications or other documentation, or which require adherence to a particular development
methodology.
Furthermore, while we have tried to be thorough, the survey is by n means exhaustive and the tools
we have listed are meant to be r,'resentative of the techniques under study.

2. METHODOLOGY

2.1. Sources
Tool information was obtained from several sources in our survey. One was product descriptions
provided to us by vendors advertising in national software-oriented periodicals such as Software
Afaintenancc News (SMN), an independent monthly which publishes articles dealing with all aspects
of software maintenance 15].
Atother source was a 1986 artickt by David Roman appearing in Computer Decitions which pro-
vided, in tabular form, a list of some 85 software maintenance tools along with their environments
and functions (61. The article also suggests a model for categorizing maintenance tools according to
the functions provided.
A third source, the Office of Software Development and Information Technology of the US General
Services Administration, publishes the Software Aids and Tools Survey which covers sme 300 tools
that apply to software .,igineering in general [71. Information provided includes too . function, source
latiguage, cost, and peoduccr.

Finally, the ICP Softiwarie Directcry 181 consists of six volumes and some 18,000 software product and
service descriptions for nearly all application areas. One volume is dedicated to syctems software
applications and covers, many tools that deal with software maintenance. The directory provides
source and environment information as well as a brief description of each tool.

2.2. Tool Categories

As we began our survey. it became obvious that we needed a reasonable way of clasifying the func-
tions of the tools identiliA. As a starting point, the LIS Gtneral Services Admini.traion (GSA)
categories as dcdn,'d I-lo ih,ir Programmner's Workbcnch project were utilized 161.
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The Programmer's WYorkberch came about as the result of an effort to help federal informatiok pro-
cessing managers maintvin their ever-growing mas of software. The categories identified function-
ally group tools the GSA felt were fundamental to maintenance programming. They are: test coy-
erage monitors, translators, code reformatters, data standardization tools, crow referencers, docu-
mentation aids, file comparators, data manipulation tools, restructurers, and code analyzers.

We considered seven of the ten GSA categories to be appropritte for our purposes, and added
another. The categories we used are: test coverage monitors, code reformstters, crow referencers,
documentation aids, restructurers source comparators, code analyzers, and execution
monitors/debuggers. Descriptions of these categories are given in Section 4.

2.3. Storing the Data
Data, from the survey have been stored in a Unify database and are available to SERC affiliates in
various formats upon request. Tools are reprcsented a-.- parate records with the following fields
(length in characters in parenthes:s): name (40), company (35), phone (15), function (25), environ-
ment (50), language (40), and source (12).

3. CA&TEGORIES AND REPRESENTATIVE TOOLS
In this section, the various categories of tools that aid in understanding computer programs are
described. The basis for these categories is the GSA Programmer's Workbench project with
modifications as explained in the previous section.
For each category, a brief description of the &aociated functions is provided. Examples of tools pro-
viding the specific functions descr,bed are given in parentheses. Following the category description,
a summary list of representative tools is provided.

3.1. Code Analyzers
4 WPThis group includes tools which statically analyze a program's control structure and data flow. By

8tatically, we mean that the program itself is not executed and therefore its run-time behavior is not
examined.
Code analysis tools vary greatly in the functions they perform. Most, however, fit within one or two
categories: batch-oriented metrics generators, and interactive ,ogic browsers.
The batch-oriented metrics generitors produce measures which may be compared to predefined stan-
dards in order o assess the complexity of the software. In some cases, these tools may be used to
determine the applicability of restructuring techniques (Pathvu, Superstructure).
Some of the interactive tools have been specifically designed to facilitate program understanding
(Fastbol, Via/Insight). They provide the means for navigating through a program's logic or data
flow by isolating specified clases of source statements (such as input, conditions, or particular con-
trol structures).
Other functions provided by code analyzers include the highlighting of "dead code" and the
identification of other questionable coding practices (Basic Program Analyzer).
Table I table lists tools that perfcrm code analysis.

3.2. Documentation Aids

These tools generate graphical do-umentation which illustrates program logic at various levels of
abstraction. Examples of output are flowcharts (Flowgen/F II, Flobol), calling hierarchies (Pathvu,
Tree Diagrammer), and Warnier-Orr diagrams (Cobol-Warnier Generator).
Table 2 lists tools that generate l.,'ogram documentation.

3.3. Cross Referencers
These tools Lra,.e Ll, use of data elements, ,ai.d iaragraphs, or procedures through a program.
This is imporlaL t i program understanding in th.t a function is very often rcog,,ized as a charac-
teristic sequti.c ,,r operations on & data stru, tuin,. 'hus, cross referencers may litl, in isolating
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TablelIN10
Code Analysis Tools

Toil Name LWWAgua SUNWW~.
B..c Program An~Iysw HA.c
C-Tractr C
Cobol Stncturing Facility VS Cobol 11
F-Scan Foctma
Futbol Cobol
Fortran Sltiuc Code Anaiyaer Fortran

IS ntgWSoftware Analywi) Fora=,Auembler
LOGISCOPEPaca,C4Fo,Cobol,Modualu

LogiChsan Cobol
PM/SS Cobol
Pathvu Cobol
RSVP80 Serifs Foctran
Rettn Yortran
Rtverise Enteritr4 Cobol,Furtran
SAGE MsIMWAMc Programming SysteM Cobol
Sauer XRef Bwc
Scan/Cobol Cobol
Superstructure Cobol
Sydoc Cnbol
VAX Source Code Analyser Multiple Iaguages
Via/lnsigoh9 Cobol
Wiseman Buic

what Letovsky and Soloway call "delocalized plans" in which a particular functioni is spread
throughout section of seemingly cirelated code [41.
Object references are usually identified by source statement numbers. Associated with the state-
ment numbers may be additional aiformation such as the type of statement involved (move, assign-
ment, conditional, etc.) or perhapi a copy of the statement itself.
Tool output is typically either a printed report or an on-line display. DOD UI, for example, provides
general data usage information within a Cobol data definition sectin or a source code listing.
Optionally, it will produce an expanded cross reference listing that summarizes the types of opera-
tions associated with each data item.
Other tools operate from within an editor (Fastbol, Via/Insight) and provide on-line access to the
information. Fastbol, for example, provides a crossreference chart which displays how a data item
is derived. From this display, the user may then go directly to the associated source code with a
keystroke.
Some cross-reference tools allow the user to trace redefined data items (DOD 11, Fastbol). This is
especially important in dealing with Cobol group definitions or aliases. Some of the general file
search tools (Dossier Browse, OIOS/OLFU) may not provide this feature since they are language
independent.
Table 3 lists tools that perform cross referencing.

3.4. Restructurcrs
Restructurers accept unstructured code as input and produce a structured program with the same
functionality as output. The adv.*rtised advantage to structured code 6s that it enhiances human reL.
dability and understandi'ing by pr, viding a hierarcicail arrangemIent that allows for a quick grasp of
the global as well x,~ lucal structu -e of the programn 19]. Moreover, the resultant code is of a con-
sistent style - a sittiI,stion which is not usual after numerous modifications by dlifferent, programmers.
Trhere are, however, suine questions about the usefuliwss of these tools. Interestedi renders may wish
to review the October. November, and Decembelr l isii issues of Software Maitilcteiur News for
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Table 2

Program Documentation Tools

Tool %. ne Lanwiis Supported
ADF (Automatic Documentation Facility) CobolAskmbler
ADPL Pa lC,Foun
ADS (Automatic Documentation System) CobolAembler
Autodoc 11 Axembler
Buic Program Analyzer Basic
Byblo*uSource Documentation System Cobol
CoPsck Cobol
Cobol GlCueq Cobol
Cobol-Warnier Genetrator Cobol
DCD I Cobol
DFDP (Diagraphics for Data Proceming) Cobol
Dco-F Cobol
Docu/Mtnagtr RPG
Documentation System (DOC) AuemblerBaic
Dosier Browse Any
Dowier Prove None specified
FLOBOL Cobol
Fstbol Cobol
Flowgen/F i1 Fortran
Help None specified
Interface Documentor FortrancobolAmmbler
JCL XMe JCL
JCLCheck JCL
JCLFlow Document-t'on System JCL
LOC!SCOPE Pascl,CFotrt=,Cobo,Modula2

t% LogiChain Cobol
MAD/00 CobolFortn'n,Basic
OS XMef Any partitioned data set
PM/SS Cobol
Pathfinder RPG
Pathvu Cobol
Quikjob None specified
RPG Flowchart Utility RPG
RSVPO Series Fortran
Rand Development Center SMU Series Cobol
Recflow Cobol
Recoder Cobo!
Reftran Fortran
Res-Q Any
Reverse Engineering Cobol,Fort-an
Scan/Cobol Cobol
Softool Programming Environment Tools Fortran,Cobol,C
Source Program and JCL Documentor CobolAssembler
Superstructure Cobol
Sydoc Cobol
Sysd Assembler
TAM Automate Flo'vchart System Fortran
Tree Dip rammer CDBsic,Pl .,DBASFortran,Modula2
VSea-h Any partitkned data set
VXRef JCL
Wizard Compare Cobol
Wsdoc APL

more information [5j.
Table 4 lists tools that res;tructure source code.
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Table 3

Cram Referencing Tooks

Tool Namne L4111uqe Supposte
ADPL PucuiCForka
AutoRef AmeiberCobol
Basic Propimn Anslywrr Basc
BybloSource DwmtiianW System Cobol
CA.Opt~miwe None specifie
CIGS.OLFU Any
CoPack Cobol
Cobxref cowo
CroM - .6 Cobol
DCD It Cobol
Docu/Manager RPC
Dosaer Drowse Any
Denier Prove None specified
FLOBOL Cobol
Facs None specifie
Help None specified
ISAS (Integrated Software Analysis) FortmaAiembler
Illustrate Nonte specified
JCL XRf JCL
JCLCheck JCL
JCLFkow Documeat&Uon System JCL
Loihain Cobol
MAD/aIXO Cobol,FortruaBasi
OS XReI Any partod d"atu
PM/SS Cobol
Pathfindtr RPG
Quality Asurance T61 Kit Any usmng lMW
Quik job None speified
RSVP8O Series Fortran
Rand Development Cttiter SMU Serim Cobol
Reltran Fortran
SAGE MaintenamncePo~amming System Cobol

Saue -U-cf
Scan/Cobol Cobol
Sof tool Programming Zavironment, Tooks FortrmnCoUofC
Software Croi Check Nowe specified
Source Print C,BuicPaac,DBASEFortraa~ds
Sydoc: Cobol
Toolbox C
VAX Source Code An.Jywe n
VSearch Any p~rtioned dAtA set
VXMef JCL
Via/insightCol
Wsdoc P

3.5. Reforinatters,

Reformatters are intelligent text tditors which enhance progra.n understanding by manipulating the
pagination, spacing, and indcntat..n of program source code. The use of a reformatters cat result in
a uniform coding style for the programs being maintained.

One of the important elemnts of reformating is accurately dcricting the scope of control state-
ments, especially whiere tlic-c is complex nesting. This ii (lone by key word alignment (of, else, while,
begin, end, etc.) or by drawing lines to indicate scope (Source Print).

Some tools (OSA, I-awkeve) proy.-de very useful feature.3 ror reformating Cobol code. Tlics include
provisions to enforce naming and level standards, to alpdialo-tize working storage entrit-4, and to
sequence paragraph ntames.
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Table 4
Restructuring Tools

Tool Name Langua e Zupport*d

Cobol Structuring Facility VS Cobol II
PM, iS Cobol
Retsdtr Cobol
Structured Retrfit Cobol
Supentructure Cobol

Table 5 lists tools that reformat source code.

Table 5

Reformating Tools

Tool Name Language Supported
Buie Program Anlyzer Bai;c
BauicDoc Basic
CSA (Cobol Structurug Aid) Cobol
CoP&ck Cobol
Cobol Reoomposiuon Iysterm Cobol
Enforce Cobol
Hawkeye Cobol
Matchmaster Any
Neater:2 PLI
PM/Ss Cobol
Quikjob None specified
RSVPOO Series Fortran
Rand Development Center SMU series Cobol
ReadCobol Cobol
Recoder Cobol
Reformat Cobol
Res-Q Any
SAGE Maintenance Programming System Cobol
SCobol Cobol
Source Print CBasicPascal,DBASEFortran.Modula2
Superstructure Cbol
Toolbox C
VSearch Any paruuoned data set
Wiseman Baic

3.6. Execution Monitors/Debuggers
This group of tools allows the programmer to interactively mo,,itor and manipulate the process of a
program as it executes. In so doi,,g, the maintenance programmer can directly examine the behavior
of a program and the effects of various inputs.
Within this category, two basic f:nctions are provided: tracing (Analyze, C-Tracer) and breakpoint-
ing (XPF/Cobol, JSCDebug). Ti acing presents a history of a program's execution by building a
record of various program statements as they are executed. The types of statements recorded can
vary from paragraph names to variable names with their values. Traces are useful in identifying
program paths for given conditions.
Breakpointing allows the user to halt an executing program at specified points (breakpoints) and
examine or nicxoify its data. This allows the user to interactively examine the effects of selected code
segments and to explore the consequences of varying data values.
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Table 6 lists tools that monitor piogram execution.

Table 6

Ex,-cution Monitoring/Debugging Tools

Tool Name LAnMu&Ce Suppord

Analyzer Cobol
0-Tr3cer C
CiCS Interactive Cobol Dtbuglng System Cobol
FBUG/000 Fortr=n
Interactive Dtbugging Monitor (IDM) RPG
Intertest/CICS Anembltr
JSADebu&.A.utmbler Debug Assembler
JSCDebu&.Cobot Debug Cobol
QUODS (Qusk Online Dtbugring System) Cobol
Superbug Antmblcr
Trace Ary
Tracer Fortn Assembler
X)tbug Amembler
XPF/Aseatnblcr Asoembler
XPF/Cobol cowo

3.7, Test Coverage Monitors

Tools which monitor test case co'erage keep track of which parts or a program are executed when a
given set of test data is run. This involves executing an "instrumented" version of the program with
the test data provided. Test monitors can enhance a programiner's understanding of a program by
identifying the code segments associated with particular user-oriented functions.
Test coverage monitor reports cast vary in form from static charts and tabular displays (Trailblazer)*
to on-line displays which are updaed dynamically during symbolic debugging (XPF/Cobol).
Table 7 lists tools which monitor 'At case coverage.

Table 7

Test Case Coverage Tools

To'l Name Laiguage Supported

Advanced Debugging Syst, none specified
Analyzer Cobol
CA-Optimizer None specified
CCA (Code Coverage Analyzer) Fortran
FUS (Fortran Utility System) Fortran
Final Test None specified
LOGISCOPE PacpJ,C Fortrn,Co0oModula2
RSVPSO Series Fortran
Rand Development Center SMU Series Cobol
Sleuth/3000 Cobol
Snoop for CICS None specified
Softool Programming Environment Tools Fortran,Cobol,C
TVVT (TPS Validation, VErification) FortranJovial
Testing Instrumer.Ifrs Fortran,Cobol,C
Trace Any
Trailblazer Cobol
X TF/Assembler Assembl -r
XPF/Cobol Cobol
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3.8. Source Comparators

These tcols are designed to help programmers quickly identify changes between program versiou
ThVi r,an I a significant aid in determining the rationale for previous undocumented mainten.-,.

rabit 9 lia-t tools that compare s.urce listings.

Table 8

Source Code Comparison Tools

Tool Name Languae Suppom
k -o yV~tt Cobol
Ooopc.-: & Lybrmnt eoirce Compare Cobol
Ditrs Cobol
•SAS (Intgrated Sk, n'r Anslysis) Foct4nmAembir
L.br~riazl Cobol,PLAembler
LogiChaun Cobol
Mitchbook Assembler
Quikjob None specified
Rand Development Center SMU series Cobol
Rc*Q Ary
S/Compare C,CobolDDS,PL,RPG,TEXT
SAGE Mainterans. 1 r rarnming Sys,n Cobol
Source Proramn Compa'e Cobol
Text Comparator CobolAmmbltr
Traulblucr Cobol
VScarch Any putitioned data set
\Vitard Compare Cobol

4. CHARACTERISTICS OP THE TOOLS SURVEYED
In this section we provide a statistical summary of the tools identified with respect to function
categories, source languages supp .rted, and operating environments. Note that some tools are ao-
ciated with more than one functit n category. In particular, 51 of the tools surveyed are asociated
with a single category, 36 are associated with two, and 29 are associated with three or more.

4.1. Number of Tools by Function and Language Supported
Table 9 shows the distribution of tools surveyed according to function and language.
The abbreviations used are as follows:

Abbreviation Function Abbreviation Language

SC Source Code Comparators CBL Cobol
RF Rerormatters FTN Fortran
RS Restructurers CLO C Language
CA Code Analyzers BSC Basic
CR Cross Referpncers PSC Pascal
DA , Documentalion Aids NLS No Language Specified
TM Test Case I 4onitors ANY Any Language
DE Execution Monitors/Debuggers OTH Other

4.2. Number of Tools by Function and Environnent
Table 10 shows the disL, ibtion o.* tools surveyed accor(ling to functfion and operating environment.
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Table 9

Number (A Tools by Function and Language Supported

Func4on COL FTN CLO ASO PS0 BSO PLI MDL2 RPG ANY NUS OTH T".a

RF 13 2 2 0 1 4 1 I 0 3 2 1 26
1,S 5 0 0 0 0 0 0 0 0 0 0 0 5
DA 27 11 4 7 3 4 0 0 3 4 3 2 54
CA 12 7 2 t 1 3 0 1 0 2 0 0 23
So 12 1 1 4 0 0 2 0 1 2 1 1 Is
CR 16 7 4 2 2 0 0 1 2 6 7 2 46
TM 9 7 3 2 1 0 1 1 0 1 3 1 19
DE 5 2 1 6 0 0 0 0 1 1 0 0 15
TO 6 , 21 9 18 4 8 3 3 5 9 12 4 117

Table 10

Number or Tools by Function and Environment

Computer DE RF RS CR CA TM SO DA Total
I3M 12 20 S 1 4 18 44 93

DEC 2 4 0 4 3 4 0 S 14
llcwlc-Pkad 2 0 0 1 0 2 1 1 5
Drts Ceneral 2 2 0 0 2 0 0 0 4
Burroughs 0 0 0 2 2 0 1 1 3
Eclipse 1 1 0 0 1 0 0 0 2
Nova 1 1 0 0 1 0 0 0 2
Prime 0 1 0 1 2 1 0 1 2
Sperry 0 0 0 0 1 0 0 1 2
loneywell 0 0 0 1 1 0 1 2 2
Sun 0 0 0 0 0 1 0 1 2
Apollo 0 0 0 0 0 1 0 1 2
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Appendix: Maintenance To, Databwe

The following is an lphabetical I iting of tools contained in the SERC Maintenance Tool Database.
Function catcgorie s (based loocly oin those of the GSA) are abbreviated as follows:

SO Source Code Comparitarm - Identifies the differences between original and modified
source listings.

FO File Comparitars - Compare dats. files, even if organized differently.
TR Translators - Convert programs from one language or version to another. Also may

convert between operating systems.
RF Reformatters - Reforma , source code to make it easier to read and maintain.
DS Data Standardization Tools - Locate and standardize data names.
RS Restructurers - Convert unstructured programs into structured ones to improve

readability and maintainability.
CA, Code Analyzers - An:dyze till structutre and logical flow ofa program. Some ls

measure program complexity.
CR Crom Referencers- Trace 4ie use or data element, named procedures or code

paragraphs through a program. Also note what other programs a. data element appears
in.

DA Documentation Aid. - Automatically produce documentation for a program.
DM Data Manipulation Tools - Allow programmers to extract data. from a file, modify it,

,*, and put it into file structures. Useful for constructing test data.
TM Test Case Monitors - Show which parts of a program are covered during execution.
DE Execution Monitors/Debuggers - Allow programmers to interactively monitor and

interact with an executing program.

The source languages that a. tool supports are abbreviated as follows:

CBt, Cobol
FTN Fortran
CLO C Language
13SC Basic
PSO Pwscal

The sources for tool information .ire abbreviated as follows:

ICP lOP Soflw(,re Diretory, 55th Edition, 1986.
CMT "Classifying .lainttenance 'rools," Computer Decisions, June 1986.
FTS Software Aids aid Tool Survey, Office of Software Development and Information

Technology, 1 0f-.
VSM Vendor Supplied .aterial

33



APPF (Automtic DocuroentatiOn FACHll10 Source ICP
Compasny A+ SAdW=r
Phone (315) W&?0919 Autedor. 11
Fuctior. DA Compar, ctwks Dowr.
EnV~ronmntnt IBM nian/N(VS Phne (o2)9964027
Loq uac COL ASO Function, DA
Soure 1CP Enviromet- IBM mmhi/DOS, MYS. OS

Lexivuagr AS8
ADPL Source- ICP

Compan~y- Advm.nwi Comnputer Concepts
'AOnC' (813)M23SlI B&#Ic Program Analyser

Functio#L DS CRI DA Companyr Exptrt Symtms
Envirorimcat DEC VIAX/VMS, (,SwTSO Narn (409) 543-922
Language PS0 CLO FTN function CA CR DA RF
Sourcec CMT ICP Enwirerxmert IB.M PC mlero/MmSD

Languair WC0
ADS (Automatic Documnentation Satew) Surcu VSM

Company A+ Sotwtwr
PA*nc (315) O&69'18 Ussi-Doc
Function DA Companyr Applitd Nosinto Systemx
S"Viroamco. IBM main/MVS Phonr (714) 759.0582
Languair C13L AS13 Fwnction, RF
Source- ICP Enviroanment., DATA GEN ECUPSE,

NOVAfRDOS
Advancvd DebugginK Syst. Laniveye- 1350

Company Interaclive Solution Soifer~ iCP
Ph one, (201) 4W83706
Functi't TM tDybo..ource Documenltton System
Environment, IBM main/DOS, 0OS Corppaay SCLIOS-PLS
Lianguage COL, ASO P1.1 Phone, Frantt33. 177644 36
Source CMT ICP Funteion; DA 1'R1

bnn'ronment, IBM main/DOS, OS, MVS, VM
Analyter Language, CBL.

Company ALDON Computer Croup Source- ICP
Phont (415) 839-3535
Function TMI DE C-Tracer
Environment: IBM mazn/MVS, OS Hecwlett. Company Ii'? Corp
Packard 3000 Phoxce (415) 494+7500
Language: CBL Funclionw CADBE
Source: VSM Entironment, Data General Eclipse, Nova, DEC

VAX, Micro VAX
Autoll.-f Languae CLG

Company Siegel Software Servicm ~ Soure, ICP
I'Ione: (408) 42-9.6400
Punaction: CR CA.Conai re*t4r
I'nvironment: IBM, BURR mn., 01 Coinpaity Computer Associates
language: ASB CBL PIhoser (1o6) 227.3300
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Function 11F 0Pck

Eh~rurom"Cat II0M miin/(DOS Com~pany Gciitraw~ Sysaims *io

Ln114(font spccditd Phost (312) W&OSO6

source CMT ICP Function. DA C11 RF
Rmi.(vAwuul; main

CA.Optilmiacf 
etfeC

Comnpany) Comnptfl Aswoc Sourtce ICP

PAoc (616)n.743=0
Fuuactior. TM CR Cobol Glomwiary

EriORnm01 IBNM manjDOS. WS, VM. VSI Canpir MICK~ringy Systims

LAnRIV41c nont sptcifkd PAoAC (417) 8012

Sourctr CIMT Funcion DA
gaviroafflol 111M rn/Dos. OS

COA (Cod* Coveray~c Analyzer) Lan gusl CBL

CarnpaNy 11IRD.Singtr Source CMT ICP

PhAone (814)23a4311 Cobol Recomspoolt.'n Sysiont

6ILr@RcIti VXI w S C mpa mir Laurel COenPutr S mkssc

Lanyvale 1'TN JAaise (616)897.6522

Saxrcc FTS Functiom' 1W'
£wvircamext' IBM 30/TOwOS

CI0S Interactive Cobol Debugging Sy.sm Lalgage- C13L

Comnpany V1FtUi SyfAM1n*So(tW~ft Source ICP

Phon.e (212) 940-0068
Function Mt CQIYA Structuring FacILy

£n~irn IBMn lfMxmn/Dos, OS. MVS COrnPANy, latcrnationai Busint Machines

Languate 0131. PAOic- -

Source IC? Funtction. CA RiS
EnvinRmrcn~t IBM min/Dos, MVS, OS

OICS-OL1FU 
Leaguag VS C3L II

Comnpany MNic~inray Systtrns Soxfce, VSNI

Phone (417) 882.8012
Fu nction CR WO1 Cobol.Warnlct Generator

Env~ironment- INM mainIDOS, CS Cornpanvr Structured Methods Inc

I'aeJgdle any Phone- (212) 741.7720

Source CMT ICP Function; DA
987ironmtni'a IBM mnain/OS

CSA (Cobol Structuring Aid) Lon juugc CBL

Company Ma2rble Computtr sourlce ICP

Phone (304) 267-2941Coxc
Function IF Ds oxe

E~ntironmnfl IDNM mini 05  Cone puny: SoftwxatcConsulting Servicts

LAnguage CBL P~sr-fe (1.15) 837-8484

Source CMT VSM Purlion C11
V111,,s'aiseCt, any running ANSI Cobol
Im.qu'zgc: CBi,

.,.,,CMT IC?
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Comparcx Doc-F
Company Stdcing Softwar Mr:ming Co.pany Software Coraultin Ssmrin

PAooe' (916) 6355=, PhoXV (215) $37.44
FunctIon, FC SC Functi'on: DA
Environment" . 1DW min,/DOS. WV OS Eanrronmeto any running ANSI Coo
Lenguagelt CDL LUpirogua CB13,
Source- CMT ICP Source! CM

Coopers & Lybrand Source Compare Docu/Manaer
Company Cooper & Lybrand Company Application Dtyelopmtnt Serkas
Phone (212) 53-'2000 Pkonc: (714) 261-2543
Function SC Function; DA CR
Environment, IB,1 360/T0wOS Environment' IBM SYS 34/36WSSP
Ldngag CDL Leniguaet RPG
Source- lCP Source: ICP

Croommaca Documentatlon Synqem (DOC)
Company Management and Conputer Services Company Software Development Co
Phone" (215) 648-0730 PAont (713) 440.029
Function CR Function: DA
Environment: i1D main/DOS, O3 Environment IBM main, mini, micro w PICK
Lanluvae" CBI, Lanywae: ASB BSC
Source, ICP Source: lCP

DCD I Dosler Browse
Company Marble Computer Company Computer Concepts
Phone, (304)27.2941 Phone, (503) 291-4741
FuncUton- CR DA Function, CR DA
Environment- IBM main/DOS, ,VS, OS Environment IBM man/DOS
Language CD1L Languagc any
Source CMT VSM Souice, CMT ICP

DFDP (Dliagraphlic for Data Procrmcing) Dosier P-ove
Company ADPAC Company Computer Concepts
Phone, (415) 974-6699 Phone" (503) 297-4741
Function, DA Function' DS CR DA
Environment: IBM main/MVS, C.SwTSO Environment, IBM main/DOS
Language, CBL Language none specified
Source, CMT ICP Source, CMT

Diffi Enforce
Company Software Consulting S.rvircs Company: The Productivity Group
Phone (215) 837-8484 Phcne (212) 678-7165
FunctIon; FC SC Fu,.ction RF
Environment" any running ANSI ".bl Envirowment: IBM main/OS
Languige: CBL Ianguoqe CBL
Source: CMT ICP .Sou rr IWP
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F-Scan Source! CM VSM
Company internationil Lotic Co.p N%
Pone' (415) 98W7223 FInAl Test
Functon. CA Coipany Triangle

Environment 11M main. PRIMtiOS, PRIMOS, PAone' (408) 5$+8121
VMS. AOS Function TM

Laxn~uave FTN Enviroxment: IBM m~inf/(VS, OS, VM, VSi
Source ICP Language: woe spcified

Source: CMT
FBUG/1000

Company, Corporate Computer Systems Inc Flowgen/F II

Phone, (201) 046-3800 Company: Calito-mi Computer Products

Fuicon. DE Phone, (714) 821-2011

Enuironment- HP 1000/RTE Fucton: DA
Lxgusge FTN Environment: IBM, HONEYWELL, SPERRY,

Source: ICP DEC, CDC

Lingualg FTN
FI.OBOL Source: ICP

Company COSMIC
Phone, (404) 542-3265 Fortran Statie Code Analyser
Function CR DA Corprnty COSMIC

Environment main, mini Phone: (404) 542-325

Lanjuge: COL Function: CA
Source, ICP Ent,:.onmntn: DEC PDP 11/70 DEC VAX/VMS

einguagc FTN

FUS (Fortran Utility Syatcm) Source: FTS ICP

Company Digital Solutions
Phone (201) 549-1700 Hawkeye
Function, TM Company: Blsckhawk Data

Environment: IBM main/OS, VM SPERRY 1100 Phon: (312) 2364413
Language. FTN Function: RF DS

Source: CMT ICP Eavironmexi: IBM main/OS, DOS DEC

Language: CBL

Facn Source: CMT VSM ICP

Company Comp Act Data Systems

Phone (818) 92.4361 Help

Function CR Company: On-Line Documentation

Environment" IBM min/OS, MVS Phone, (201) 825-8466

Language: none specified Function,, CR DA
Source, CMT Etvironment: IBM main/DOS, OS

Lenguale" none specified

Faitbol Source' CMT

Company, The Analytic Scienccs (TASO)

I'hone (617) 944-6850 ISAS (1,u-grawtd Software Analysis)

Function CA DA :ompany: Systems & Software En~ineerinz Opet

'thironmenI IBM mainfMVSwTSO. VMwCMS Phoie (CM!) 721-0500

Iq. uuage" CBL Fun-tion CA CR SC
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Environment, IBM main/POS, MVS, OS PA,,e: (40R) 5S4-121
Lanyuaf: FTN ASB Function: DS CR DA
Source: VSM Enironment: IBM mainfMVS, OS, VM, VSI

Languog: JCL
Illuutrate Source: CMT ICP

Company: Triangle
Phone: (406) 554-8121 JOLFIow Documentation System
Function: CR Coinpany: Consumer Systems
Environmnent" IBM main/MVS, OS, VM, VSI Phone: (312) 49S-SM2
Langusgr none specified Function, CR DA
Source, CMT Environment: IBM main/DOS, OS

Language: JCL
Interactive Debugging Monitor (IDM) Source, CMT ICP

Company: Softron Inc
Phone: (512) 346.9924 JSADebug-Asaembler Debug
Function, DE Coinpany: Computer Consultants and Software
Environment IBM SYSTEM 34, 36/SSP PAo0ae (213) 784-6722
Languagc: RPG Function: DE
Source: ICP Environment: IBM 360/370 wDOS, OS

Language: ASO
Interface Documentor Source: ICP

Company: Softool
Phone: (805) 883-5777 JSADebug-Cobol Debug
Function: DA Company, Computer Consultants and Software
Environment' IBM main/VM, MVS DEC VAX PAone: (213) 784-6722
SUN APOLLO Function- DE
Language: FTN CDL ASO Environment- IBM 360/370 wDOS, OS
Source: ICP Language CBL

Source! ICP
Interteat/0ICS

Company: On-Line Sottware LOGISCOPE
Phone: (201) 592.00 9 Coolpany; Verilog
Function: DE PAonee: (703) 354-0371
Environm,.nt' IBM main/'MVSwCICS Functionw CA DA TM
Language: ASB Environment: micro mini mainframe/VMS CMS
Source: ICP MV£ UNIX MULTICS NOS

Language" PSO CLO FTN CBL MDL2
JOL XRnf Source: VSM

Company: MacKinney Systems
Phone: (417) 882.8012 Librarian
Function: CR DA Corpany; Applied Data Research
Environment' IBM main/DOS Phone: (201) 874-9000
Language JCL Function: SO FC
Source, CMT Envuronment: IBM main/DOS, OS, VMwCMS

Lanuage' CBL P1.1 ASB
JCLOCheck Sou:ce: CMT CP

Comapany Triangle
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LogChain La.xuugc: PIA

C"mpwsu Applicaions Ptzogamning Source: CM?

PAemc (609) 234.009
Function, SC CA CR DA OS XRef

Eav'rownmest: IBM maic/DOSwV'SE, MVS, OS Compae. .acKinuty Sydm.
Burrohs Hontywell Aon (417) M-8012
Lengvasr CDL Function: CR DA

Sourcc CMT Environmcat: IBM maui/OS

Lawguage: any pWtiomed da~as
Look&, Sourcr CMT ICP

Company , EDP Management

Phone, (619) 462-40 PM/SS
Function, FC Compq.an ADPAC
Environment: DURRt 'OliS main/MCP Pone- (415) 974-66M
Languelge any Function. RF DS RS CA CR DA DM

Source: FTS Env'ronment IBM maia/MVS, O9wTSO

Lenjuagl: CBL
MAD/3000 Source: CMT ICP VSM

Company, Related Computer Technology

Phone (817) 379-SW Pathfinder

Function; DA CR Co. pany: i3wkte Information Syea
Environment, lTP 3000 wMPE PAoxv (818) 997.6894

Lanquage: CBD FTN BSC Functioi: CR DA

Source' ICP £ntironment: IBM SYSTEU/3

Languae: RPC vow

Mathbook Source ICP

Company Westinghouse Manactrent SysAms

Phone. (412) 2562900 Pathvu

Function: SC Company The Catalyast Group
Environment: IBM main/DOS, VSE Phcne: (312) 93S536

Ijngvuge: ASB Function: CADA

Source: CMT ICP Environment: IBM main/OS, MS Duroughs A

series

Matehmaster Lanxuale: CBL

Company; Palace Computer Servce Source: CMT VSM ICP

Phone, (212) 608-8045

Funclion. TR RF DS DM QUODS ',Quick Online Debugging System)

Environment: IBM main/DOS, OS DEC Company. IS[. Interational
VAX/VMS PDP! I/RSX-1 IM Phone: (212) 514-8230

Language any Function; DE

Source' CMT [CP Environment: IBM main/OS

Langugee: CBL

Neatr2 Source: CP

Company: KSU lesearch Foundl:.Lon

Phone: (913) 532-6311 Quality Assurance Tool Kit,

Function RP Company: DBMS

Environment IIM main/DOS, CS Phone: (312) 961-5700
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Function- DS CR DM Re-eflow
Environment. IBM main/DOS, MVS, Company:. Thorn Data In.,
VSlwCullineL IDMS/R Phse: (404) 9WS2708
Language: any interfacing with ILM Function: DA
Source- CM? ICP Ensvironmenut: IBM main/OS

Lanps ge: CEL
Qulkjob Source: ICP

Company:. Co.) Systems InternaL ocal
Phone: (614) M177iS Recoder

*Function:, SC FC RF DS CR DA DNM Compsny: Ldnguale Technology
Environment IBM main/DOS, OS Phsone: (817) 741.1507
Language, none specified Function; RF RS DA
Source, CMT ICP Environmnt:t IBM mainfMVS, VM

Language: CBL
RPO Flowchart Utility Sourte: CMT

Company: P&O Falco Inc
P/sone: (318) 748&7441 Reformat
Function; DA Company:, EDP Management
Environment: IDM 43XXC main/DOS PAsnt* (619) 462-5400
Language! RPC Function:, RF
Source: ICP Environment: IBM main/DOS, OS

Lanruveige CBL
RSV'P8O series Source: CM?

Compeny: Central Research
Phone: (WS) 964-7724 Reftan
Function: TM RF CA CR DA Company: William R. DeHiam

* Environment: IBM main/DOS, OS DEC PAOne: (WS5) 984.7724
VAX/ VMS prime minis Fuaiction, CACORDA
Language: FTN Evrnet n unn ota
Source., CM? ICP VSMEniomn yruigFrta

Languaet FTN

Rand Development Center SMU seriesSucaM C

Company-. Rand Information Systems Reo.Q
Phone: (415) 789-5800efr uaiySytm
Functio-: RF TM SC FC DS CR DA DM Cmay ult ytm
Environment: IBM main/DOS, MVS Pkine: (312) 268-6060

Language: CI Function: SC FC RP DS DA
Source: CM? ICP VSM Entironment: IBM main/DOS, W., OS

Lenouaeie any
lu"CobolSource- CM? IOP

'Company: Foundation for Software Engineering Reverse Engineering
Phone: (802) 955-1148 Company: Meta Systems
Function: RF DS DM
Environment: IBM mavin/DOS, OS Phone,* (313) 663.6027

Lanyvae: CBLFunction: CA DA DM
Lauge: CDLIO Environment:--

N Souce: C? ICPLanguage. CBL FTN
Source: VSM
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S/Oompare Source: ICP
Compamr. ALDON Computer Group
Phone- (415) &1%-= Snoop for 0I3
FunRcton" SC Compairs Intkractive Soluton
Environment, IBM man/MVS, OS HP M000 IBM PAoxe: (201) 4867Q

Fuction: TM
Loasuge: CL CBL DDS PLI RPG TEXT Environment: IBM main/DOS, 0S
SourceVure:

SAGE Maintenance Programming System Source: CMT

Coempny SAGESystems Sottool Programming Environmnt Took
Phone: (301) 6.52.860
Funclion: CA RP CR SC FC CoP,*unr SoolEnvironment: IBI.( m~i Phone: (805) 883-5777
Eniroment.CL Function: TM CR DA DM
Longurge: C1L Emiomet: IBM roin/VM, MVS DEC VAX
Source,- lop Lisguse- FTN CBL CLG

Source CMT ICP
SCobo

Coamipjr Software Consulting Srvices Software Cross Check
PAone (215)837-484 Compsny: Triangle
Functio: TR RPDS PAoe: (408) 5548121
Enironmext; any running ANSI ObW Function: DS CR DM
Lainguae: CBDL Enironment IBM main/MVS, OS, VM, VS1
Source. CMT ICP Languale" none spcifd

Source- CMT
Sauer XRcf

Company: Sauer Computer Systems Source Print
Pone. (800) 325.944 Co-ps ny Aldeba n Laborsas

Function, CR CA Nae (O0)257.5773
Environment" mini/OS65U Funotion: RF CR
Lanuae: CS Environment,: IBM milcro/PCDOSkrwpol.A
Source, ICP Lanfguage, C BSC PSO DBASE FTN MODULA2

Source VSM
Scan/Cobol

Company Group Operations Source Program Compare
Phone, (202) 887-5420 Company MacKinney Systems
Function CA CR DA DM Psone (417) 882-8012
Environment" IBM main/DOS, MVS, OS, VM Fanction. SC DM
Language COL Environment: IBM main/DOS, OS
Source: CMT ICP VSM Lor.guale CBL

Sou.'ce: CMT ICP
Sleuth/3000

Company Tower Software Inc Source Program and JCL Documentar
Phone: (213) 545-7073 Company Paul Newcum ApplicaUo..%
Function; TM 'Iho:mr (401) 231-5650
Environment: IIP.300w.II'FF Function DA
LUnguage" CBL ,wironment: IBM main/DOS., US
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Laxguage, CDLJ ASB3 Phonc: (404) 542.326
Source., ICP Fun -liept: DA

Eavironmnt IBMw main
Structured Retrofit LeNgutg: FTN

Company' The Catalyst Croup Source: IC?
Phone: (312)M~8S367
Functi'on: RS TVVT (TPS Validation, Verificaion)
Environment: IBM main/OS,MW~IBurroutjw A Corany AMO Associatessries Nhone, (703)8925600
Lanigoage CBI' Fuct' TM
Source- CM? VSM IC? Envronmnt VAX I11/VMS DEC 20

Language:- FTN JOVLLSupcrbug Sovrce FTS
Company Technology Consulting Corporation
Phone: (203) 874-8621 Testing Instrumnenters

Yvith'aw DECompenr SoftooEnvironment 1DM main/VM Phone: (sOS) 605-M
Len gvslc: ASB Function: TMSource: IC? Eavironment: IBM main/VM, NM DEC VAX

SUN APOLLO
SupestrutureLdi~vegir FTN CBL CLO

Company Croup 0Orations Setirct: IC?
Phone: (202) 745420
Function: RF RS CA DA Text Comparator
Environm'ent IBM znain/DOS,X#.YS, OS, VM Companyi Dataware
L'riguagr CBL Phone: (716) 674-9310
Source: CM? VSM Function: SC

Eaws'ronment' IBM masin/OS
Sydoc. Language: CBL ASS

Comnpay Syncsort Sourcet CMT ICP
Phone: (201) 9309700
F~gnctioa, DA CR CA Toolbox
Entirorment IB3M main/OS Company The Toolsmith
Languaec CBL~ Phone, (916) 753-5040
Source: ICP Function: CR RI'

Exvironment: DEC PDPi 1, VAX, CPM, VMS
Syed Language, CLO

Cornpany 1&W Computer Systems Intern&. Sofrct. 1CP
tional

* Phone: (M0)377.0330 Trace
Function: DA DM CmayA nEnvironment IBM rnain/MVS, C(-SPlany (408 26nc01
Language:- ASB Fed'n DEV TM
Source: CMT ICP IEairariment: IBM 370, 30)C, 43XX, PC/Os,

NlV. PCDOS
Flowchartar* Sytr 1.onuage, ANY

company COSMIC Source: ICP
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Tracer Laxiguage JCL
Company IPT Corp Source: CM? ICP
Pal,s (415) 494+7500
Fun ctiox- DE V /nlh
Environment-, DEC mini, DATA GENERAL CipxrVmfmini Crps.Vao

Lonjitle FTNASBPhone: (802) 952-0060

Source: ICP Fni RC
Exnronment: IBM min/MVS

Trailblazer nie M

Company: The Analytic Scitim (TASC) Soui:cc: CM? VSM
Phone: (617) 944-6Misma
Function,- TM SC

Company: Qax Inftriatonal SoyimoEnvironmcxt.- IBM main/OS, WIS, V11 PAORC:, (W04) 596209
Lsxivdr CBLFunaion: RF CA
Soure: MT .5MEnvironiment Data Ceral syvtAm naei

Businw Basic
Tree Dlagrammer Lanyvage: BSC

Company: Aldebanzi Laboralowit Source- IOP
Phone: (N0O) 257.5773
Function: DA Wizard Compare
Ennlroxivent.- IBM micof/PCDO0Skcoopsxa Copaj Wizard Comp~Ler Prodica
Language- CLO BSC PSC DBASO~FTN Phone' (003) 244.4110MODULA2
Source. VSM Function: SC~ FC DA

Eavirziment.: IBM main/DOS,. S

VAX Source Code Analyser Lnwy. B
Company Digital Equipment C Source: CM

CAne CR Wdoc
Environment: DEC main Compainir IP Sharp Aaeociatas
Language- mr;,ju Phune: (Can 416.3e4.S~l)
Source: VSM Function. DACOR

Environment: IBM main/DOS, NM
V~srchLinivae:e APIe

Sourc: ch
Compsay MB & Associta ouc: O
Phone, (303) 794.1740 IbuFuncfion; CA SC FC RF DS CR DA DM )C oman Klna CrEnvironment: IBM main/OS Compny (408) . C8094pLanguage, any partitioned data set Phow (4DE8091

Sovrc., CM ICPEnvironment: IBM mairnfVM
Len gunge ASBV)U~er Source, ICP

Company. MB & Associates
Phone: (303) 794.1740

Funconf: IBM maiS 0 CRDAoipany: Boole & Babbae
Envionmnt:IBMmai/OSI'll .18c. (408) 735-9550
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Fuvactfon- TM DE
tooksEnvironment: IBM main/MVSwXA
lp Lanywcge- ASB

Somre: CMT VSM

XrF/Cabol
Company~ Ioolek& Babbage
Phone: (408) 735-9550

vAnctionw DE TM
Environment: IBM nmain/MWSw.XA
Laoagwagt: CBL
Sourctc, VSMI ICP
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APPENDIX B
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Function Codes for Appendix B

Function Categories are abbreviated as follows:

CA Code Analyzer tool - Analyzes the structure and logical flow of

a program. Some also measure program complexity.

CR Cross Reference tool - Treces the use of data elements, named

procedures or code paragraphr 'urough a program. Also notes

appearance of data elements in c-, tr programs.

CG Code Generator tool - Generates source code from design specifica-
tions.

DA Documentation Aid tool - Automatically produces documentation for
a program.

DE Execution Monitor/Debug tool - Allows programmers to interactively
monitor and debug an executing program.

DM Data Manipulation tool - Allows programmers to extract data from
a file, modify it, and re-insert it into file structures. Useful
for constructing test data.

DS Data Standardization tool - Standardize data names between programs.

FC File Comparator tool - Compares data files even if they are organi-
zed differently.

MG Program Management/Change Control Tool - An aid to program
management/change control

RF Reformatter tool - Reformats source code to make it easier to read.

RS Restructurer tool - Converts unstructurel programs into structured
ones to improve readability and maintainability.

SO Source Code Comparator tool - Identifies differences between
original and modified source code.

TF Test File Generator tool - Prepares test data from information
contained in source code.

TH Test Case Monitor tool - Shows which parts of a program are used
during execution.

TR Translator tool - Converts programs from one language or version to

another. Also may convert between operating systems.
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Source Language Codes for Appendix B

The source languages that a tool supports are abbreviated as follows:

ASB Assembler

BSC Basic

CBL Cobol

CLG "C" Language

FTH Fortran

PSC Pascal

PLI PL/l Language

CICS Customer Information Control System (IBM only)

RPG Report Program Generator

MDL2 'iodula2
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Abend-AID for DB2 CAPBAX

Company: Compuvare Corp. Company: Software Research, Inc.

Phone: (800) 521-9353 Phone; (415) 957-1441

Function: DE Function: TM

Environment: IBM MVS/TSO/IHS Environment: PC
Language: DB2 (IBM mainframe DBMS) Language: none

Source: CW2 Source: VSM

ACT CA-Unicenter
Company: McCabe Associates Company: Computer Associates

Phone: (800) 638-6316 Phone: (800) 645-3003

Function: CA DA TH Yunction: HG
Environment: custom fitted Environmen.t: IBM VSE/VM/VS
Language: none specified Language: none
Source: VSM Source: VSH

Analyzer (PWB) Change and Configuration Control

Company: TravTech Inc. Company: Softool Corporation

Phone: (203) 277-9595 Phone: (805) 683-5777
Function: TM DE Function: MG
Environment: IBM MVS/OS, HP3000 Environment: DEC VAX, IBM, Honeywell,

Language: CBL DG, Sun, Gould

Source: VSH GSA Language: none
ASTEC Source: VSM

Company: MAINTEC, Inc. Change-Han
Phone: (612) 831-2122 Company: SERENA Consulting
Function: RF Phone: (800) 621-0851
Environment: Mainframe only Function: MG
Language: CBL Environment: IBM HVS

Source: VSM Language: none
Source: VSH

AUDITEC
Company: MAINTEC, Inc. CICS Abend-AID

Phone: (612) 831-2122 Company: Compuware Corp.
Function: RF RS Phone: (800) 521-9353

Environment: PC Function: DE
Language: CBL Environment: IBM MVS/OS/TSO

Source: VSH Language: CICS
Source: VSM

Battlemap
Company: McCabe Associates CICS DBUG-AID

Phone: (800) 638-6316 Company: Compeware Corp.
Function: CA DA RS Phone: (800) 11-9353
Environment: none specified Function: DE

Language: several high level Environment: IBM MVS, MVS/XA

Source: VSM Language: CICS
Source: VSM
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CICS Playback Endevor
Company: Compuware Corp. Company: Business Software Tech.
Phone: (800) 521-9353 Phone: (617) 870-1900
Function: CA DE Function: MG
Environment: IBM XVS/OS/TSO Environment: IBM
Language: CICS Language: none specified
Source: VSH Source: VSH

Flowtec
COMPAREX (PWB) Company: Maintec, Inc.

Company: Sterling Software kting Phone: (612) 831-2122
Phone: (916) 635-5535 Function: DA CA
Function: FC SC Environment: PC
Environment: IBM DOS/MVS/OS Language: none specified
Language: CBL Source: VSM
Source: SRC GSA

Foundation
DataTEC Company: Authur Andersen and Co.

Company: The Catalyst Group Phone: -
Phone: (800) 323-3059 Function: CA DH CG
Function: DX DA DS Environment: IBM mainframes
Environment: IB11,UNISYS,Honeywell Language: DB2
Language: CBL Source: GCI
Surce: VSH Hawkeye (PWB)

Data-Xpert (PWB) Company: Biackhawk Data Corp.
Company: XA Systems Corporation Phone: (312) 236-8473
Phone: --- Function: RF DS
Function: DM Environment: IBM OS/DOS, DEC
Environment: IBM MVS/TSO Language: CBL
Language: CBL Source: SRC VSM GSA
Source: GSA

IMS-Expert
DBDS Company: XA Systems Corp.

Company: Sterling Software Phone: (800) 621-0854
Phone: (916) 635-5535 Function: DH
Function: DE Environment: IBM TSO/ISPFPMS/DC
Environment: IBM MVS/DOS/VSE CICS,KVSMVS/XA
Language: CICS Language: CBL PL1
Source: VSH Source: VSM

DCD II (PWB) Integrated Software Analysis
Company: Marble Computer, Inc. Company: Systems & Software

Phone: (800) 252-1400 Phone: (602) 721-0500

Function: CR DA Function: CA CR SC

Environment: IBM DOS/HVS/OS Environment: IBM DOS/MVS/OS

Language: CBL Language: FTN ASB

Source: SRC VSM GSA Source: VSM
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Inspector PolyDoc
Company: Language Technology Company: Polytron Corp.
Phone: (800) 732-6337 Phone: (800) 547-4000

Function: CA Function: DA CR

1 Environment: IBM OS/VS Environment: PC MS-DOS

Language: CBL Language: any
Source: VSM Source: VSH

LogiScope PSA/PSL
Company: Verilog Company: Meta Systems
Phone: (703) 354-0371 Phone: (313) 663-6027
Function: CA DA TH Function: DA CA CR
Environment: PC,UNIX,MULTICS,NOS Environment: none specified
Language: PSC CLG FTN CBL MDL2 Language: CBL JCL FTN Others
Source: VSH Source: VSM

MAP PVCS
Company: Amdahl Corporation Company: Polytron Corp.
Phone: -- Phone: (800) 547-4000
Function: CA CR SC Function: MG
Environment: none specified Environment: PC MS-DOS,VAX,mVAX
Languagz: CBL Language: any
Source: TSI Source: VSM

Maintenance Analysis Tool ReAct
Company: Science Applications, Inc. Company: The Catalyst Group
Phone: - Phone: (800) 323-3059
Function: CA Function: TR
Environment: none specified Environment: XBM,UNISYS,Honeywell
Language: FTN Language: ASH to CBL
Source: TS2 Source: VSM

PacBase RETROFIT (PWB)
Company: CGI Systems, Inc. Company: The Catalyst Group
Phone: -- Phone: (800) 323-3059
Function: CA Function: CA RS
Environment: Honeywell DPS8000 Environment: IBM,UNISYS,Honeywell
Language: CBL Wang,PCs
Source: CSN Language: CBL

Source: VSM GSA
PATHVU (PWB)

. Company: The Catalyst Group Roscoe DB2 Interface
Phone: (800) 323-3059 Company: Applied Data Research
Function: CA DA Phone: (201) 874-9000
Environment: IBM,UNISYS,Honeywell Function: DE

Wang, PCs Environment: IBM HVS,Roscoe
Language: CBL Language: Roscoe
Source: SRC VSH GSA Source: CW2
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Smarts Transit (PWB)
Company: Software research Inc. Company: UCCEL Corp.
Phone: (415) 957-1441 Phone: ---
Function: MG Function: TR
Environment: none specified Environment: IBM HVS/TSO
Language: none specified Language: CBL
Source: VSH Source: GSA

SHU Series Traps
Company: Rand Information Systems Company: TRAVTECH Inc.
Phone: (415) 769-5800 Phone: (203) 277-9595
Function: RF TH SC FC DS CR DA DH Function: TH DM
Environment: IBM DOS/MVS Environment; IBM TSO
Language: CBL Language: CICS IMS DB2
Source: VSM Source: VSM

S-TCAT Via/Insight (PWB)
Company: Software research Inc. Company: Viasoft
Phone: (415) 957-1441 Phone: (602) 952-0050
Function: MG Function: CR CA
Environment: none specified Environment: IBM MVS
Language: none specified Language: CBL
Source: VSH Source: SRC VSH GSA

TCAT XPFiDITOR
Company: Software research Inc. Company: Applic. Sys, D"'. Inc.
Phone: (415) 957-1441 Phone: (800) 358-3048
Function: TIM Function: TM
Environment: none specified Environment: IX MVS,MVS/XA,VM/CMS,
Language: none specified TSOS I$PCI C$; TI~45IDO

Source: VSH Language: CBL, Roscoe, Hogan
Source: VSM

TDGEN
Company: Software research Inc. XPF
Phone: (415) 957-1441 Company: Pansophic
Function: DH Phone: (312) 954-2822
Environment: none specified Function: TM DA
Language: none specified Environment: none specified
Source: VSH Langu 3e: CBL

Source: VSM
Transfixxer

Company: Marble Computer
Phone: (800) 252-1400
Function: DM
Environment: IBH/OS
Language: any
Source: VSM
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